respective test diets shown in Table I . After 9 days of the feeding, the rats were killed and arginase assay was performed as described above. Urine was collected for the last 2 days. 
5.
After weanling male rats of Wistar strain (40-50 g) had been standardized for one week by feeding the 20% casein diet, 35 rats were selected on the basis of body weight and the rate of gain, divided into 7 groups, and given the test amino acid diets for 10 days. Nonprotein group was also included to calculate the net protein rations) and the biological value.23) At the end of the test period, the animals were sacrificed by decapitation.
Enzyme assay and urea determination were performed as made in experiment 1. The data on urea excretion (in Fig. 5 ) are those obtained from the urine samples collected for the last 3 days of test period.
RESULTS

Experiment 1.
In the first 24 hr of the test period, growth retardation was observed in the groups receiving various DAC levels and the degree of retardation was roughly proportional to the level of DAC included.
On the second day, each group was restored and grew afterward at a constant rate.
All growth rates of the rats fed the 6 to 8% DAC diets were relatively small compared with those fed 2 or 4% DAC diets (Fig. 1) .
As seen in Table II , urea excretion increased with increasing DAC level in the diet. In clusion of only 2% DAC in the basal diet doubled urea excretion, 4 to 6% DAC tripled and 8% DAC almost quadrupled.
The pro portionality between dietary DAC level and urea excretion suspended at 6 go level of DAC, because of the moderate reduction in food intake.
Specific activity I and 11 for liver arginase of the rats receiving 6 or 8% DAC diet were considerably lower than those of basal or 2 to 4% DAC diet-fed rats.
Total liver arginase activities (expressed as mg urea formed/5 min/ liver) in the rats fed 0-4% DAC were significantly higher than those in rats fed 6 or 8% DAC.
Thus, it was again observed that total liver arginase activity inversely decreased with the increased urea excretion as already observed in the previous studies.4) In Table  II and Fig. 2, this relationship is expressed as the ratio of total activity to urea excretion, showing the marked decrease along with DAC level in diet: increased urea excretion was not a direct result from increased total activity of liver arginase (Fig. 2) (Fig. 3) (Table III) .
However, the rate of the increase in urea excretion preceded that in the enzyme activity, and thence the ratio of total liver arginase activity to urea excretion rather decreased to some extent.
On the other hand, the addition of DAC resulted in striking decreases in arginase activity expressed in 3 ways (Table III) .
Urea excretion of rats fed DAC were significantly higher than that of rats fed 25% casein basal diet and almost the same as much as that of 35% casein group. These situations are reflected on the ratio of total arginase activity to urea excretion: it was again shown that urea excretion increased without concerted elevation of liver arginase level in the rats fed DAC containing diet (Fig. 4 and Table III) . This is apparently analogous to the responses to the changes in dietary protein quality.
In experiment 3, body weight gain per 9 days increased with the increase of threonine level in diet and reached a maximum value at 0.38% level of threonine. Below the 0.13% level of threonine, the rats lost weight and the entire deletion of threonine led to more severe weight loss than in nonprotein group. The protein efficiency ratio and the net protein ratio during 9 days gave maximum values at 0.38% level of threonine as well as in weight gain per 9 days, through the biological value was the highest at 0.5% threonine level (in Fig. 5 , only the latter values are presented).
The curves in Fig. 6 represent the changes in urea excretion, nitrogen excreted as urea per unit amount of ingested nitrogen, and total liver arginase activity of rats fed the amino acid diets containing the different levels of threonine.
Urea excretion greatly decreased at 0.38% or 0.5% threonine levels, regardless of higher food intakes in rats fed these diets.
On the other hand, total liver arginase continuously increased up to 0.38% level of threonine.
Thus, urea excretion is inversely related to the total liver arginase activity and the dietary protein quality.
As shown in Fig. 5 , the ratio of the total arginase activity to the urea excretion increased with the improvement of nutritive value of the amino acid mixtures as expressed in terms of biologi cal value or net protein ratio, etc. Within the range from zero to 0.38% threonine level, total liver arginase activity changes in parallel with body weight gain, the protein efficiency ratio, the net protein ratio or the biological value.
Relatively high specific activity of liver arginase in zero per cent threonine group is possibly attributed to the moderate caloric deficiency caused by reduced food intake in the animals eating such an extremely unbal anced amino acid mixture. From the present and previous results, the early teleological assumptions are most un likely in that liver arginase activity may increase with the decreasing nutritive quality of dietary protein, and that the change in arginase activity may be of use as an index of dietary protein quality.
